We investigate the ferromagnetic layer thickness dependence of the voltage-controlled magnetic anisotropy (VCMA) in HM/CoFeB(t)/MgO(2)/ Ta(1) (HM = Ta(1) or W(3); thicknesses in nanometer) heterostructures with perpendicular magnetic anisotropy (PMA). Stacks of varying nominal CoFeB thicknesses, t, are deposited by magnetron sputtering on thermally oxidized Si substrates and are annealed ex situ at 300 o C for one hour. The magnetic properties of the unpatterned films are characterized using vibrating sample magnetometry in order to extract the effective magnetic anisotropy energy (MAE) density K eff , the saturation magnetization M s and the magnetic dead layer thickness t DL . The effective CoFeB thickness, t eff is obtained by subtracting t DL from the nominal thickness. The areal MAE density K eff .t eff as a function of t eff is plotted in Figure 1 [1]. The slope and the y-intercept at t eff = 0 of the best linear fit to the data, as shown by the solid lines in Figure 1 , represents the bulk K B -2πM s and the interface K i contributions to the MAE [2], respectively. We note that for t eff < 1 nm, the experimental data deviate significantly from the ideal linear behavior. Standard Hall bar devices are fabricated using optical lithography and Ar ion milling for magnetotransport characterization. A 50nm HfO 2 layer is deposited by atomic layer deposition to form the top gate. In our convention, a positive (negative) gate voltage V g induces electron accumulation (depletion) at the CoFeB/MgO interface. We estimate the anisotropy field H k of the perpendicularly-magnetized CoFeB at various V g from the change of the Hall resistance, in response to a moderate in-plane applied field. The V g dependence of H k is found to be rather linear over the full t eff range. We thus perform linear fit to the data and extract ΔH k /E from the slope, where E is the applied electric field. The negative sign of ΔH k /E is consistent with previous reports, where electron accumulation decreases the PMA [3, 4]. Assuming the interfacial anisotropy K i is the unique parameter that changes with V g , the areal VCMA efficiency can be expressed as ξ = ΔK i /E ~ M s t eff ΔH k /(2E). The t eff dependence of ξ is plotted in Figure 2 . Surprisingly, ξ exhibits strong t eff dependence. These results challenge the archetypal assumption that only K i can be modulated by an electric field, which would imply a thickness-independent ξ. Here, we highlight the correlation between the non-linearity in the areal MAE density (Figure 1 ) and the thickness-dependent ξ (Figure 2) . Following Gowtham et al. [5], we introduce a phenomenological K 3 /t eff term to the expression of K eff .t eff (t eff ) in order to account for its non-linear thickness dependence at lower t eff . The fitted curves are plotted as dashed lines in Figure 1 . We further argue that if the new K 3 term is also subjected to electric field modulation, ξ should be rewritten as ξ = ΔK i /E + ΔK 3 /(t eff E). Based on this model, the experimental data in Figure 2 are fitted using ΔK i /E and ΔK 3 /E as fitting parameters. The fitted curves and the corresponding ΔK i /E contributions are shown in the figure using solid and dashed lines, respectively. The sign difference of ΔK i /E and ΔK 3 /E suggests that the VCMA contribution of the latter competes with the former. A positive V g increases H k as well as K eff .t eff through ΔK 3 /E. With increasing t eff , the contribution of ΔK 3 /E on ξ decays and ξ approaches ΔK i /E asymptotically for sufficiently high t eff . We consider the K 3 term is related to the strain that develops at the CoFeB/MgO interface: as the average strain of the CoFeB layer evolves with its thickness, the electronic structure of the CoFeB/MgO interface varies, leading to changes in areal MAE density and VCMA efficiency. We discuss possible VCMA contribution due to voltage-induced strain, for instance via the piezoelectricity of MgO [6] 

